Introduction
Increasing demands for quality control in medicine-by patients, relatives, insurance companies, and authorities all over the world-have stimulated the development of a wide range of registries and other tools to answer those needs. As early as in 1978, the German Society for Thoracic and Cardiovascular Surgery (www.dgthg.de) decided to set up a voluntary registry for cardiac surgical procedures. The aim of this registry continues to illustrate the development of cardiac surgery in Germany and to allow each individual cardiac surgical unit to compare its own results to the nationwide results.
Innovative technologies as minimal invasive mitral valve surgery, off-pump surgery, and still experimental procedures such as transcatheter (transapical or transvascular) aortic valve implantation (TAVI) (►Table V1) have been included in the registry to monitor the development in this field, important for the future of patient care.
The registry data are published once a year since 1989. The following report contains the assorted data for the year 2011.
Materials and Methods
Since 2004, the standardized questionnaire asks for detailed information about each individual procedure exactly defined by one or more operation codes (German Operationen-und Prozedurenschlüssel [OPS] ).
All centers had to complete the questionnaire until January 20, 2012, asking for all performed procedures and associated hospital mortality in each institution. The completed questionnaires were sent to the office of the German Society for Thoracic and Cardiovascular Surgery in Berlin, and were evaluated for completeness and compiled for further analysis, thus ensuring anonymity for the individual center. The compilation algorithm guaranties a high compliance for submission of the complete dataset.
Inclusion criteria for the registry 2011 were all individual surgical procedures performed between January 1, 2011 and December 31, 2011, unrelated to admission or discharge dates as compared with other registries.
Alike to all previous reports, the number of procedures was counted, not individual patients, for example, a patient requiring additional coronary surgery due to a complication after aortic valve replacement during the same admission would be counted in the category "aortic valve replacement" and in the category "coronary surgery." Thus the registry contains more procedures than the actual number of patients operated on.
Mortality was defined as in-hospital mortality. As per the definition, the observed mortality was attributed to the first heart surgical procedure, for example, the death of a patient requiring additional coronary artery bypass grafting (CABG) due to a complication after aortic valve replacement during the same admission would be attributed only to the aortic valve but not to the coronary surgery group.
The main reason for this structural setup of the registry, like in previous years, was getting detailed information on all performed procedures and not only counting the number of the treated patients. Another reason was to simplify the process of data acquisition thus enabling all cardiac surgery units in Germany, the submission of a complete dataset, regardless of their existing hardware and software.
In 2011, a total of 79 units performed heart surgery, 78 units answered the questionnaire and delivered a complete dataset for the year 2011 including hospital mortality rates. Due to technical reasons, one unit with $200 cases could not deliver the data.
Registry Data 2011
►Table 1 demonstrates the development of procedures using cardiopulmonary bypass (CPB) over the past 30 years in As in previous years, several important developments continued also in 2011. Over the past 18 years, the age distribution (►Fig. 6) demonstrates a shift to the categories with older patients. Currently, 53.6% of the cardiac procedures are performed in patients 70 years or older and 13.4% in patients 80 years or older. However, mortality remains the Since 2004 more than 50% of isolated mitral valve procedures are reconstructions, in 2011 more than 65% of the patients with mitral valve disease received a mitral valve reconstruction (►Fig. 8). For correct interpretation of ►Fig. 8, it is important to assert that, due to the data collection method (German OPS), all patients with various mitral valve diseases such as mitral valve stenosis, valve calcification, endocarditis, and patients under emergent conditions are included. The operation codes by itself give no information about the underlying disease. The reconstruction rate would certainly be higher if only patients would be included where a reconstruction is feasible. In other publications, for example, Gammie et al, 22 the reconstruction rate must be interpreted very carefully compared with our registry data because in their publication, patients with mitral valve stenosis, endocarditis, and in emergent conditions are excluded.
The increase of left ventricular assist device implantation (►Fig. 10) emphasizes the increasing relevance of mechanical circulatory support.
The most remarkable evolution is the extensive increase of TAVI over the past 6 years (►Fig. 5), while the number of isolated aortic valve replacements by open surgery remains stable. Starting in 2006 with 78 procedures (0.67% of isolated aortic valve procedures), 5,083 TAVI are reported in 2011 (30.5%). However, it should be kept in mind that the 78 units which contribute at this registry are not the only sites which are performing TAVI in Germany. TAVI via transvascular access are also performed in cardiology units without In the context of TAVI, two other quality assurance initiatives in Germany will be of great interest: the German Aortic Valve Registry and the legal quality assurance ( §137 SGB V), which the AQUA-Institute is responsible for.
Discussion
This report enables a comprehensive overview of all cardiac surgical procedures performed in Germany in 2011. The accuracy of this registry is reliable due to the implemented compilation algorithm using operation codes. This assumption is supported by other authors who could demonstrate a high accuracy for major outcome parameters in unaudited registries. 23 Alike to previous reports, we can conclude that cardiac surgery is performed on a high level with a low inhospital mortality compared with other international registries. This conclusion is important especially in the era of continuously increasing patient age combined with relevant comorbidities, both leading to a higher perioperative risk profile. Compared with 2010, the number of cardiac surgical procedures has stabilized due to the high volume of TAVI.
Further improvements for the structure of the registry are necessary to allow a more detailed and risk adjusted analysis of the collected data. However, significant structural changes of the registry have to ensure data compatibility to allow further longitudinal data analysis.
The future of this voluntary registry as well as its further development will depend on continuous efforts of each individual cardiac surgical unit. This will be of outstanding importance to guarantee the ongoing high quality of cardiac surgery in Germany. Thoracic and Cardiovascular Surgeon Vol. 60 No. 6/2012 Figure 9 Isolated mitral valve surgery over the past 18 years. More reconstructions (64%) than replacements (36%) were performed. In 1994, the percentage of reconstructions was only 21%. Due to the data collection method which is based on procedure codes, all isolated mitral valve procedures regardless of diagnosis, morphology, or urgency type are included. The rate of valve reconstruction would certainly be higher if patients with mitral valve stenosis, severe calcification, or endocarditis would have been excluded as it has been done in other publications, for example, Gammie et al.
Figure 10
Development of congenital heart surgery in Germany over the past 10 years. Numbers remain more or less stable across previous years. However, there may be a bias since not all procedures for congenital heart surgery are necessarily counted in patients older than 18 years (e.g., aortic valve surgery).
Figure 11
Development of mechanical circulatory support in Germany over the past 8 years. There is a significant increase in implantations of left ventricular assist devices (LVAD). However, in 2011, the number of implanted paracorporal biventricular support systems (BVAD) was only 70% compared with the previous year. The number of total artificial heart implantations (TAH) is still low. This document was downloaded for personal use only. Unauthorized distribution is strictly prohibited.
